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3 28 DESCRIPTIONof anew STANDARD 

ble many young black oaks and fome white oaks from, 
twelve feet high and under are dead, in bleak places. 

Sage, Rue y Lavender ', Prickley pears. Southern ivood 
and Silk grafs (a fpecies of the Aloes) are dead to the roots. 
Comfrey roots and Par/ley are much damaged, and the 
Catauba tree is killed in all its fmaller branches. Two 
thirds of the Wheat and Rye in our country are loft, and 
Hoar hound, which generally grows all winter, is deftroyed. 

In the fait marfhes I found the large triangular grafs 
and the bent grafs generally dead from the roots. The 
marfh at prefent (June) looks red and feems rotten. 
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A Defcription of a new Standard for Weights and Mea- 
fures, (in a Letter from Mr. John Cooke, oj -Tipperary 
in Ireland., to Thomas Jefferson, EsQj, 

Dated Mar. r I 1 H E want of uniformity in weights and mea- 
*8, 1791- J^ f ures j s a fubjeft f general complaint at 
prefent ; it is an infinite fource of fraud, and the great 
obftacle to domeftie and foreign commerce. 

The firft ftep neceflary to remove this evil, is to appoint 
an univerfal, perpetual, and immutable ftandard, for length, 
fuperficies, weight, and capacity ; whereby the inftruments 
of meafurement may be adjufted, and alio whereby they 
may be defcribed to diftant countries, and to future ages. 

Natural fubftances are incapable of furnifhing one of 
this defcription. Every thing in the material world is in 
a ftate of gradual alteration, it differs from itfelf under dif- 
ferent circumftances, and differs from every individual of 
the fame fpecies. 

General 
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General and permanent immutability is to be found 
only in our abftract ideas; and none of thefe can define 
dimenfions but our ideas of geometrical diagrams ; there- 
fore, if we could difcover fuch relations or qualities in a 
geometrical figure, as are peculiar to it, and as would dif- 
tinguifh it from all other fimilar figures, we fhould have 
a correct ftandard; but as every attempt loaccomplifh this 
has failed, we are obliged to refort to thcfe general quali- 
ties of matter which are the mod durable and leaft variable. 

Of this clafs are cohefion, motion, gravity, &c. upon 
the laft of which the following theorem depends, and from 
which alfo Mr. Huygens has deduced the pendulum ftand- 
ard. 

But the pendulum is fubject to many imperfections; 
the principle of which are 

1 ft That the variation ot the weight of the atmofpherc 
affects it. 

2dly. It is of different lengths at different diftances from 
the Equator. 

3dly. It requires a force in addition to its gravity to 
preferve it in motion a fufficient time, and as this may be 
greater or lefs, in different experiments, it may accelerate 
or retard the vibrations, and confequently render the 
length uncertain. 

4thly, Unlefs the pendulum move in a cycloidal arch, 
its ofcillations will not be perfectly ifochronous, and this 
has not been effected hitherto, 

5thly. Since the pendulum is a meafure of length only, 
the meafures of capacity and weight, if they be deduced 
from it will be erroneous in a triplicate proportion of the 
errors of the pendulum. 

The two firit of thefe faults are common to the fcheme 
here propofed alfo, and if the following theorem fhould be 
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thought to deferve attention, it is becaufe the ftandard de- 
ducible from it, is not fubjed to the three laft mentioned 
defe&s. 

Theorem. 

If there be a cubic veffel with an aperture in the bottom,, 
which aperture is in a given ratio to the bafe of the veffel ; 
and if the ratio between the weight of the water which 
this veffel contains when full, and the weight of the water 
difcharged from it, through this aperture, in a given time 
be given, the cube itfelf is given* 

DEMONSTR 4.TIOISU 

No other fimilar veffel will difcharge a proportionate 
quantity through a proportionate aperture in the fame time; 
for if fo, the weights of water difcharged by two fuch cubes 
in the fame time, would be in the fame ratio to their dis- 
charging cubes refpectively, and confequently the weights 
of the difcharged waters muftbetoeach other, as the weights 
of the cubes, that is in a triplicate ratio of their altitudes ; 
but by the laws of Hydraulicks the weights of the water 
difcharged in the fame time from different altitudes and 
through different apertures will be to each other in ? ratio 
compounded of the fimple ratio of the apertures, (which 
is equal to the ratio of the bafis, which is equal to the du- 
plicate ratio of the altitudes) and the fubduplicate ratio of 
the altitudes ; that is, the weights of the water difcharged 
muft be to each other in the triplicate ratio of the altitudes, 
which is abfurd. 

In making an experiment according to this theorem, it 
is to be obferved that the edges of the orifice mould be as 
thin as poffible, and that the veffel mould not be fuffered 
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to difcharge fo much of its contents that the furface would 
approach the bottom. 

It is evident, that by this method, a ftandard may be 
formed for any length, fuperficies, or capacity, and alfo 
for any weight, if the fpecific gravity of the water made 
ufe of be given. 



N°. XL. 

Defcriptionqf a Spring-Block, defigned to ajjiji a vejjel 
in Sailing. By Francis Hopkinson, Esq^. of Phi- 
ladelphia. 

Honoured ivith the Magellanic Gold Medal, by an aivard 
of the Society, in December, 1 790. 

IT is an acknowledged fact, that when the fhrouds 
of a veflel are braced very tight, fo as to prevent 
the mafts from having any play or fpring, fhe will not 
fail as faft as when her mafts are permitted to bend a lit- 
tle to the impulfe6 of the wind. The reafon is, that the 
wind is feldom uniform in its force for any length of time; 
and it is impoflible that a fudden encreafe of impulfe fhould 
infiantaneoujly communicate a proportionable velocity to fo 
heavy a body* placed in a refilling medium of fo great 
denfity. 

In fuch cafe the veflel is forcibly prefled into or againft 
the water, and is obliged to heel from the blaft, until a 
progreffive motion, adequate to the force imprefled can 
be communicated to the whole mafs. But thefe fudden 
preflures againft the water and this heeling of the veflel, 
are great obftacles to faft failing : in as much as they oc- 
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